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[57] ABSTRACT 

A method of applying a floor vibration-damping work 
and a floor vibration-damping device supporting hori- 
zontally displaceably respective supports points of the 
floor structure on a fixed floor and supporting the other 
respective points of said floor structure on the fixed 
floor with a position restoring function relative to the 
horizontal displacement, as well as a triggering function 
and a damping function during said displacement. 

13 Claims, 9 Drawing Sheets 
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METHOD OF APPLYING FLOOR 
VIBRATION-DAMPING WORK AND 
VIBRATION-DAMPING FLOOR DEVICE 

5 

The present invention relates to a method of applying 
a floor vibration-damping work executed for decreasing 
(damping) seismic forces applied, for example, to floors 
of electronic computer rooms, floors on which other 
important precision equipments are installed or floors of 10 
a room where explosives, chemicals, or other dangerous 
products are contained thereby preventing the opera- 
tion shutdown or damages of equipments or occurrence 
of dangerous states, as well as a floor vibration-damping 


the vibration-damping device to less than a principal 
frequency number of external forces, that is, to reduce 
the response acceleration by making the frequency per- 
iod longer and, accordingly, it has been demanded to 
reduce the spring constant of the position restoring 
spring as low as possible. 

However, since the conventional examples men- 
tioned above comprise a composite constitution adapted 
to serve both for supporting the floor structure, that is, 
bearing of the vertical load and for receiving the hori- 
zontal force such as a position restoring function and a 
damping function after the displacement of the floor 
structure, the number of the movable support portions 
is tended to be restricted inevitably upon practical exe- 


oi cancerous states, asweuasauuur vioi»uuu-u4uijmi 6 — _ . — , - — — ' — * ,- .. 

device which is used directly for the practice of the 15 cution in view of the demand for the cost, restriction 
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method. More specifically, it relates to a method of 
applying floor vibration-damping work and a floor 
vibration-damping device which is provided with a 
movable support portion and a damper effect portion 
independently from each other, the movable support 20 
portion supporting a floor structure horizontally dis- 
placeably with a minimum resistance and the damper 
effect portion having a restoring function after the dis- 
placement of the floor structure, as well as a triggering 
function and a damping function preventing excess 25 
displacement (deformation) during displacement of the 
floor structure. And further, the present invention re- 
lates to a spring damper device for use in a vibration- 
damping floor providing a restoring function after a 
displacement of a floor structure, as well as a triggering 30 
function and a damping function during the displace- 
ment. 

A method of floor applying vibration-damping work 
and a floor vibration-damping device, for example, 
described in Japanese Patent Laying-Open No. 
52-103823 are adapted such that a sliding plate is se- 
cured substantially on a lower floor slab, a base plate is 
slidably disposed on the sliding plate, support portions 
for the floor structure are mounted to a frame body on 
the base plate and a horizontal coil spring and a horizon- 
tal damper secured at one ends thereof to the lower 
floor slab are mounted to the frame body. That is, the 
movable support portion and the damper effect portion 
of the floor structure are composited into an integrated 
structure. 

The method of floor applying vibration-damping 
work and floor vibration-damping device described 
respectively in Japanese Patent Application Laying- 
Open Nos. 52-104323, 104324 and 104325 are also based 
on substantially the same theory. 

Further, the floor vibration-damping device as de- 
scribed in Japanese Patent Publication No. 50-36144 is 
adapted such that a support for securing equipments to 
be protected against vibrations (that is, the floor struc- 
ture itself) are slidably disposed within a rectangular 55 
horizontal frame substantially similar to a plane shape of 
the support by means of low friction elements and a 
horizontal coil spring and a horizontal damper are 
mounted between the frame and the support. In this 


with respect to the space and the working efficiency, 
whereby the vertical load of the floor structure exerted 
per one unit of floor vibration-damping device is in- 
creased relatively. Accordingly, this results in a prob- 
lem for the strength of the underlying slab supporting 
the movable support portions and, depending on the 
case, disposition of the floor vibration-damping device 
may be difficult unless the underlying slab is reinforced 
in the existent engineering work. 

Further, in the case of the support portion using the 
sliding member as in the example mentioned above, the 
frictional coefficient is extremely increased to make the 
resistance greater upon horizontal displacement of the 
movable support portions, as compared with the consti- 
tution of using rolling member such as bearing balls and 
there is a limit for the use of a restoring spring with an 
ideally small spring constant in view of the position 
restoring function. That is, if an excessively weak re- 
storing spring is used, it results in a problem that a resid- 
ual displacement is caused after the displacement of the 
floor structure. 

Further, although a piston damper is used for the 
damping function to prevent excess deformation (dis- 
placement) in the conventional embodiments mentioned 
40 above, the piston damper has a drawback that the direc- 
tionality is predetermined. That is, since the vibration- 
damping floor causes a large displacement, a piston 
damper having a long stroke, for example, of about 30 
cm is required and, since the piston damper has a direc- 
tionality, the movement of the piston is not smooth. 
Furthermore, a piston damper of a long stroke causes a 
problem of increasing significantly the cost. 

The object of the present invention is to provide a 
method of applying floor vibration-damping work, a 
floor vibration-damping device or a spring damper de- 
vice for use in a vibration-damping floor capable of 
increasing variations in view of the design and the exe- 
cution of the work irrespective of the extent of the floor 
surface area, the planar shape and the load of the floor, 
whereby the vibration-damping floor can be made ex- 
cellent and the total cost can be reduced. 

The object of the present invention can be achieved 
by a method of applying floor vibration-damping work 
comprising a step of supporting respective support 
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constitution, the movable support portion and the 60 points of a floor structure on a fixed floor so as to re- 


damper effect portion of the floor structure are also 
composited integrally. 

Further, the floor vibration-damping device as de- 
scribed in Japanese Patent Publication No. 50-36145 is 
based on the substantially same structure mentioned 65 
above. 

In the floor vibration-damping device, it is basically 
considered to reduce the natural frequency number of 


ceive only a vertical load of said floor structure with a 
minimum resistance for a horizontal displacement of 
said floor structure and a step of supporting the other 
respective support points of said floor structure-on said 
fixed floor with a position restoring function relative to 
said horizontal displacement, as well as a triggering 
function and a damping function during said displace- 
ment. 
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More specifically, the method of applying floor vi- 
bration-damping work according to the present inven- 
tion has the following constitution as shown by the 
embodiment illustrated in the drawings. 

The floor structure F is supported at respective sup- 5 
port points in such a state that they receive only the 
'vertical load with the minimum resistance for the hori- 
zontal displacement by means of a movable support 
portion B utilizing a bearing ball 3. While on the other 
hand, a^amper effect device A having a position restor- 10 
ing function to the horizontal displacement of the floor 
structure F, as well as a triggering function and a damp- 
ing function during the displacement of the floor struc- 
ture F is disposed between the floor structure F and the 
fixed floor C such as an underlying slab. 15 

In~suminary, since the vertical load support portion 
(movable support portion B) and the horizontal force : 
support portion (damper effect portion A) of the floor 
structure F are constituted independently from each 
other while sharing their functions and, particularly, 20 
since the vertical load support portion is constituted as 
a movable support portion B of an extremely simple, 
small and inexpensive structure such as having a bearing 
ball, it is possible to use them for supporting the floor 
structure F in a great number as just required depending 25 
on the shape of the plane, the area of the plane and the 
load of the floor structured thereby reducing and prop- 
erly dispersing the vertical load received per one unit of 
the movable support portion B. 

Accordingly, it is possible to dispose the vertical load 30 
support portions depending on the strength of the fixed 
floor C thereby install a floo r vibration-dam pin g device, 
with no problem for the strength of the fixed floor. In 
addition, since the rolling friction coefficient of the 
bearing ball is extremely low, the resistance upon hori- 35 
zontal displacement of the floor,structure F in the mo v- 
able support portion B is low thus enabling the use of 'a 
p^itioTrrestorifrg'sprring with an ideally small spring 
constant. 

While on the other hand, the damper effect portion A 40 
can be used by a required number of amounts indepen- 
dently by selecting a most desired arrangement also 
taking into consideration the plane shape, plane surface 
area and the like of the floor structure F, with regard- 
less of the amount, arrangement, etc. of the movable 45 
support portion B and the number of them can be much 
decreased generally as compared with that of the mov- 
able support portion B. Accordingly, there is less re- 
striction in view of the space and a great variation can 
be obtained in view of the design and the execution of 50 
the work. Then, the overall economical advantage is 
much better than that of the conventional composite 
constitution. 

Furthermore, for applying the floor work, it is possi- 
ble to at first assemble the floor structure over the mov- 55 
able support portion B and then dispose the damper 
effect portion A. 

Moreover, the object of the present invention men- 
tioned above can be achieved by a floor vibration- 
damping device comprising a movable support portion 60 
for supporting respective support points of a floor struc- 
ture and a spring damper portion disposed between said 
floor structure and a fixed floor, 

said movable support portion comprising a lower ball 
receiving steel plate disposed on said fixed portion, a 65 
bearing ball disposed on said lower steel plate and an 
upper ball receiving steel plate secured to said floor 
structure and placed on said bearing ball, 


4 

said spring damper portion comprising a damper 
main body of a shallow and flat vessel shape mounted 
on and secured to said fixed floor, a viscous fluid con- 
tained by a predetermined amount in said damper main 
body, a movable member attached to said floor struc- 
ture, immersed in said viscous fluid and ensuring a pre- 
determined gap between a lower surface of said mov- 
able member; and a bottom of said damper main body, a 
coil spring secured to said fixed floor at one end thereof, 
a rope-like member not transmitting a compressive 
force and being connected to the other end of said coil 
spring at one end thereof and connected to said movable 
member at the other: end thereof, and a reaction force 
receiving roller attached to said rope-like member and 
abutted against an inner: surface of said damper main 
body. 

More specifically, the floor vibration-damping floor 
device according to the present invention has the fol- 
lowing constitution which is used directly for practic- 
ing the method of applying the floor vibration-damping 
work. And it is constituted also as shown b the embodi- 
ment illustrated in the drawings below: 

Fundamentally, the device comprises, in combina- 
tion, a movable support portions B for supporting re- 
spective support points of a floor structure F and spring 
damper portion A disposed between the floor structure 
F and the fixed floor C such as an underlying slab. 

Then, the movable support portion B comprises a 
lower ball receiving steel plate 1 disposed on the floor 
support portion C, a bearing ball 3 disposed freely mov- 
ably on the lower steel plate 1 and an upper ball receiv- 
ing steel plate 4 attached to the side of the floor struc- 
ture F and disposed on the bearing ball 3. 

Further, the spring damper portion A comprises a 
highly rigid damper main body 10 of shallow and flat: 
vessel shape secured to the fixed floor C and a viscous 
fluid 11 contained by a predetermined amount in the 
damper main body 10. While on the other hand, a mov- 
able member 12 attached to the side of: the floor struc- 
ture F and having a flat lower surface in parallel with 
the bottom of the damper main body is immersed in the 
viscous fluid 11 to secure a certain gap d between the 
movable member 12 and the bottom of the damper main 
body 10. Then, a rope-like member 14 not transmitting 
the compression force is connected to one end of a coil 
spring 13, which is attached at the other end thereof to 
the fixed floor C such as an underlying slab, the rope- 
like member 14 is connected at the other end thereof to 
the movable member 12, and a reaction force receiving 
roller 15 attached to the intermediate portion between 
the rope-like member 14 and the coil spring 13 is abut- 
ted against the inner surface of the side wall 10a of the 
damper main body 10. 

In the most preferred embodiment, a set of the coil 
spring 13 and the rope-like member 14 is disposed in 
four directions at a right angle with each other on the 
horizontal plane around the movable member 12 as the 
center, and the coil spring 13 is provided with a pre-ten- 
sion or pre-compression force corresponding to the 
external triggering value of the floor structure F. 

Since the movable support device B has constitution 
of utilizing the rolling of the bearing ball 3 so as to 
receive only the vertical load of the floor structure F 
and, particularly, the bearing ball 3 is put between the 
upper and the lower ball receiving steel plates 4, 1 
which are hardened to a sufficiently high hardness, 
there is no problem for receiving (transmitting) the 
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vertical load and it conducts rolling movement with the (b) a viscous fluid contained by a predetermined 

minimum resistance. amount in said damper main body, 

Moreover, since the bearing ball 3 moves only by i (c) a movable member attached to said floor struc- 

stroke relative to the horizontal displacement stroke of ture, immersed in said viscous fluid and ensuring a 

the floor structure F, the diameter for the upper and the 5 predetermined gap between a lower surface of said 

lower ball receiving steel plates 4, 1 may be about i as movable member and a bottom of said damper 

compared with the constitution where the ball is dis- main body, 

posed to the moving side in a case for satisfying the (d) a rope-like member not transmitting a compres- 
identical displacement stroke thereof, that is, it may be s j ve f orce and being connected to the other end of 
as small as i in view of the specific surface area, eco- 10 sa jd coil spring at one end thereof and connected to 
nomical advantage can be obtained for the expensive ssu( j m0V able member at the other end thereof, and 
heat treated steel plates. (e) a reaction force receiving roller attached to said 
Referring then to the spring damper portion A, it rope-like member and abutted against an inner 
does not receive the vertical load of the floor structure surface of said damper main body. 
F at all and utilizes the tension coil spring 13 and the 15 Mofe S p ec ifi ca ii yj the spring damper device accord- 
viscosity resistance of the viscous fluid 11 so as to attain mg w the present invention has the following constitu- 
just the necessary position restoring function after dis- tioa ^ snown b y the embodiment illustrated in the 
placement of the floor structure, as well as the trigger- Swings below. 

ing function and the damping function upon displace- TiM ^ a spr j ng damper device for use in a vibration- 

ment. 20 damping floor provides a position restoring function 

Among all, it is possible to use such a coil spring 13 as ^ a ^ lacement of a floor structure, as well as a 

having an ideally small spring constant for decreasing triggerin g function and a damping function during the 

the natural frequency number of the ^ra"on-d^pmg ^placement by supporting horizontally displaceably 

floor device, for example, of about 3 kg/cm, which is P ' £ floor stnlcture Qn a 

excellent in the vibration-damping performance. 25 ^ c "** pp ^ 

Further, since the ^«5»» t ^ spring damper device comprises a highly rigid 

the viscous resistance of he fluid 11 to he movable PJi P 

member 12 and ,t has no directionality at all it is excel- damper mam doc* 

^:^^s d ^vi:^ * 

7alL Farther Ae damping performance can be con- body 10. While on the other hand, a movable member 
tto^ inTbroad range by adjusting the extent of the 12 attached to the side of the floor structure F and 
« P blt^een Removable member 12*and the bottom of having a flat lower surface in parallel with the bottom 
lie damper main body 10. of the damper mam body is immersed in the viscous 
Then, when a pre-tension force, for example, of about 35 fluid 11 to secure a certain gap d between the movable 
10 kg is introduced to the coil spring 13, the pre-tension member 12 and the bottom of the damper main body 10. 
force is usually exerted only between the spring recep- Then, a rope-like member 14- not transmitting the com- 
rade on the side of the fixed floor C and the side wall pression force is connected to one end of a coil spring 
10a of the damper main body 10 against which the 13, which is attached at the other end thereof to the 
reaction force receiving roller 15 is abutted, and it does 40 fixed floor C such as an underlying slab, the rope-like 
not exert the effect of the force at all to the movable member 14 is connected at the other end thereof to the 
member 12. Then, if the floor structure F receives a movable member 12, and a reaction force receiving 
horizontal force (seismic input), the structure does not ro u er 15 attached to the intermediate portion between 
cause displacement unless the force exceeds the extent fr e r0 pe-like member 14 and the coil spring 13 is abut- 
of the pre-tension force of the coil spring 13. This is a 45 ted ag ain S t the inner surface of the side wall 10a of the 
so-called triggering function and the external triggering damper main body 10. 

value can freely be set and controlled as the pre-tension In ^ most preferred embodiment, a set of the coil 
force of the coil spring 13. spring 113 and the rope-like member 14 is disposed in 
That is, if the floor structure F displaces, the tension four directions at a right angle with each other on the 
is exerted as the restoring action only for the coil spring 50 nor i zonta i pi^g around the movable member 12 as the 
13 in the direction of the tension of the coil spring 13. center> and the coil spring 13 is provided with a pre-ten- 
While on the other hand, the displacement is com- siQn of p re ^ om p reS sion force corresponding to the 
pletely absorbed as the mere bending (distortion) of the external triggering value of the floor structure F. 
rope-like member 14 for the coil spring 13 on the side of pIG j ^ a partia ji y cut away perspective view illus- 
the compression, and neither reception nor exertion of 55 • ^ Qf ^ noor vibration-damp- 
force is resulted. Accordingly, the triggering function to ±e ent mve ntion; 
can exactly provide its effect, while the external trigger- * nQ 2 ^ a ^ for ^ main structure of the 

■■ksss: :a r ?rs . rsssssss *, — ....... * ™. 

mentioned above can be achieved by a spring damper 60 1 - 

device for use in a vtoration-damping floor pn^gt * 4 A and 4 B are vertical and horizontal cross 

[ure^rra^^ secS views for the movable support portion; 

unction dSn? sai supporting horf- FIGS. 5 A and 5 B are expiatory views ^for the 
zontally displaleably respective support points of said 65 operation pnnaple of the movable support portion; 

floor structure on a fixed floor, comprising; FIG. 6 is a view taken along arrows VI-VI m FIG. 

(a) a damper main body of a shallow and flat vessel 2; 

shape mounted on and secured to said fixed floor, FIG. 7 is a plan view for the spring damper portion; 
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FIGS. 8 A and 8 B are vltical cross ^^^^^i^^ST^i 
for the entire and the principal portion of the spnng j^^^^J^ of the large stroke for the 

da FIGS P 9 A°9 B and 9 C are views for the operation horizontal displacement. 
h . , : . ' „ 5 However, for the movable support portion B, the 

^.SS^^^--— disposed by 

*g£S wulTnbe madetoapreferred embodi- 10 two unus at the nghtanc 1 left to the central portion of 
meVof the present invention illustrated in the draw- the^struc^F (FK.2) ^ ^ ^ 

Tn'FIGS 1 through 9 B represents a movable support tures of the spring damper portion A, in 

? i i » ti,P imderlvine slab C with an aim of means of an anchor bolt 16 and a nut 17. 

fixed floor, i.e., the oMm ; b ^ ™in, an urn ^ ^ Secular viscous 

position restoring, etc. after displacement of the noor for example, silicon is contained to the inside 

^enorrstructureFcomprisesanironbeamsupport 20 of the damper main body 10 in an amount of about 20 
fl assembled in a rigid P 1 ^^^ ^ ^em the other hand, a damper receiving support 

ing tne support ix on m , support 18 by means of a suspending bolt 20, 

support device CFIGS. 2 and 3). P ^ d ^ ^ a retaining bolt 22 ^ 

3 *«* of .bout IS 4. „e m«d b, ft. dta«« which » d.ttch.bly 

arrangcu «uiu iuuuj 1 . . iq T thi< , wav t u e movable member. 12 is opposed 

disposed about at the center on the steel plate 1. bed ». in uus way, ™ e ™°™ oi ?™ 1Q . , A damDer 

Jbii MtttwsisiJss: ass sssrrr^f Jii?r» 

^Ty B ll^TmS.<.fth. S upponr«g6i.» to movabte ™»bef 12 k «»d » « ««»»?»; 

bicci p»a«= ■» ~ "~r * . ^ formance bv operating the screw 24a 

^Sf^tTstructure F is supported by 45 f ~ w^the dLping force is 34 kg when the 
the mTvaSupport porfons B disposed at &r corners vibration speed is 20 ejj^m * at 20 C. * 
thereof in such a manner that only the vertical load of diameter of the «^™ nber 12 ,S 150 + ^ 
the floor structure F is beared and the floor structure F viscous liquid 11 is silicon oil „ ,„„ 

ffionS * spfa£ably with an extremely low fric- Then, reference 13 in the drawing «P™ V*™: 
tonTcoeicientdue to th. rolling movement of the 50 sion cod ^Bj^^^ ^nt of^i 
hPBrine halls 3 Accordingly, the floor panel 2 and the kg/cm and about 800 mm of length, ine outer ena or 
5SS^1S^rJ£ o? floor surfaces the spring 13 is ™h ffKSS * 

i. r n..iki A i,„fr„, fw.r fl rFTO 3) and secured to a support angle 27 wnicn is secureu oy 

SS^of the mov- the anchor bolt *»%££^°££^ 

able support portion B becomes excessively large, it can 55 floor by means of an adjust nut 28. That is, the strengin, 

t cojedby increasing the number of the support points i.e., the extent of the pre-tension o the spruig 13 can be 

of *e floor smwture F or further, if there is any prob- adjusted depending on the amount of the adjust nut 28 

lem in view of the strength of the underlying slab C, the screwed. „«•»««!■ „i ate of 20 

twrtion B shice the bearing baU 3 is merely put between formed in the circumferential direction at a position 

Kper a^ thelowSl plates 4, 1 as schematically higher than the liqu d level of the vscous liquid 11 m 

JffiSS. 5A, if the horizontal displacement for 65 the vertical side wall 10a of the damper ^ 

a stroke a is resulted to the floor structure F, the a/2 Then, a reaction force receiving roUer 31 attached to 

i52?J^2S?by the movement of the bearing the inner end of the connection rod 29 » abu«*d agams 

ball 3 (B in FIG. 5). After all, it is sufficient that the the inner surface of the side wall 10a. Accordingly, the 
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pre -tension of the coil spring 13 is exerted usually .nly spring ^is -«rK. 

between the support angle 27 and the side wall 10a and Setting against the spring recepta- 

not exerted on the movable member 12. attached to the outer leading end of the connec- 

In the drawing, reference 14 represents a roller chain de X i £ ^ ho f low rtion of the 

connection rod 29 and the connection point to the flat F1 GJ o ^^\^ e m ^ od q of applying floor vibration- 
plate 32. . . Kv Hnmnine work and the floor vibration-damping device 

As shown in FIG. 7, the spring 13 etc. i dnpMedb* Jf^^S ^vendon, since the movable support 
four in the four directions at a right «f „ springVnper portion A relative to 

other around the movable member 12 as i tne «mrer. the horizontal displacement of the floor structure F are 

Then, for coping with ^^^JSZ ££SK dXually and independently from each 

ality of the seismic inputs, the slit 30 tor passing me w» support points for the floor 

connection rod 29 therethrough is formed with an arcu- "S^Fta^SSl^ly by means of the movable 

ate angle of about 80' in the ci«umfcre^ on ^^^on B> many variations can be obtained in 

Further, the spring 13 is supported by a sliding plate 33 20 support P£<™£ Y r q{ ^ ^ 

in order to cope with the horizontal twist and the vertt- jwoflj * e Txtent of the floor surface area, the 

cal slackening. „„„ m j i,„ nlaner shaoe and the load of the floor, whereby the 

However, the spring 13, etc. may be disposed by ^"f^^res and working efficiency for the 

z^srdzsszxssssi » ssg. - - i- - - - 

the center. ctat* of Moreover, it is possible to conduct such design and 

Referring to the structure and the ope ex ^ton D f work so as to decrease the vertical load 
the spring damper portion A as schematically ^trated execution o ™™> ion B> 

in FIGS. 9A. 9B, and 9C, when . horizontal external upon horiz0 ntal 'displacement of 

force is applied to the floor stmctureF(^ 30 W««m^ ^ extremely and a 

and the movable member 12 tends to be Sp aced he Ae floor s^cture r identicaUy low sp ring 

coU spring 13 disposed on the side tobe pulled resets restoring coil sprmg u wi & ^ Qf 

there against and the displacement constant «^SJJK J^ance. 

F is prevented unless the external force exceeds a pre- ex ™™7°hS g damper portion A providing 
tension previously set as the extern* *g™*<™ 35 Jp^^i^ 

value (for example about 10 kg). This is the triggering ^ structure F> M we ll as the triggering function and 

on the other hand, for the spring 13 on the th e doping tacto ^g^g 
compression side, the compression „ Sand the pre-tension force set to 

ted at all, because the roller chain 14 is bent (FIG. 9B). 40 13 exerts completely accurately as the 

Accordingly, only the value of the pre-tens.on se to he the cod pnng 13 exem p ^ 
coil spring 13 on the pulling side accurately exerts as he exte™J mgge ™S 101 . utiUzed the 

external triggering force value. The exten of the value J"^"' Stance of the high viscous fluid 11, it 
can be adjusted by the bolt 25 and the nut 28 ™pSKectionality andean exert equally in 

When the movable member 12 is displaced by an 45 nas ^° Pf/£" . hirii reliabUity can be obtained for 
external force exceeding the pre-tension applied to the se S inputs for which the direc- 

coU -spring 13, the spring force onje pdhngstde ex- be forecast' In addition, since the 

erts as the position restoring force (FIG. 9C). This is tne nprfnrmance can be adjusted by changing the 

position restoring function after the displacement of the Ramping P^ormance can g-J^ S^JJ an(J 

floor structure F. %^., tnm nf th<> damner main body 10, excellent vibra- 

vto» Md U o*. » • to»,o« for p,«- W^^g^ta, tope, device To, ™ i» . 

venting excess displacement. j.—,,:..,, floor of the present invention, since 

FIG 10 illustrates an embodiment for the constttu- 55 device A is constituted individually 

tion of a horizontal arrangement of the floor vibration- ^ Pnng damper device A ^ con 
damping device applied to a floor with a large planer "Jjg^S ™™™ csm te pref ^ly constituted 
surface area. based on a particular function itself, whereby the vibra- 

FIG 11 shows an embodiment of the spring damper exerts completely accur*i=»y 
portfn A using a compression coil spring 13". force and is easily adjusted. 

That is, the spring 13' contained in a spring ; casing 35 65 What ™™£L«tonw device compris ing a 
which is attached at the outer end thereof t o the un der- for supporting respective sup- 

»r^^5SSKi2St ^SK*^ structured a spring damper 
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portion disposed between said floor structure and a 
fixed floor, 

said movable support portion comprising a lower ball 
receiving steel plate disposed on said fixed portion, 
a bearing ball disposed on said lower steel plate and 3 
an upper ball receiving steel plate secured to said 
floor structure and placed on said bearing ball, 

said spring damper portion comprising a damper 
main body of a shallow and flat vessel shape 
mounted on and secured to said fixed floor a vis- 10 
cous fluid contained by a predetermined amount in 
said damper main body, a movable member at- 
tached to said floor structure, immersed in said 
viscous fluid and ensuring a predetermined gap 
between a lower surface of said movable member IS 
and a bottom of said damper main body, a coil 
spring secured to said fixed floor at one end 
thereof, a rope-like member not transmitting a 
compressive force and being connected to the 
other end of said coil spring at one end thereof and 20 
connected to said movable member at the other 
end thereof, and a reaction force receiving roller 
attached to said rope-like member and abutted 
against an inner surface of said damper main body. 

2. The device of claim 1, in which said coil spring 25 
comprises a tension spring or a compression spring and 

is applied with a pre-tension force or a pre-compression 
force respectively corresponding to an external trigger- 
ing value. 

3. The device of claim 1, in which sets of said coil 30 
spring and said rope-like member are disposed in four 
directions at a right angle with each other on a horizon- 
tal plane around said movable member. 

4. The device of claim 1, in which said coil spring and 
said rope-like member are connected by way of a rigid 35 
connection rod and a reaction force receiving roller is 
attached to said connection rod. 

5. The device of claim 2, in which sets of said coil 
spring and said rope-like member are disposed in four 
directions at a right angle with each other on a horizon- 40 
tal plane around said movable member. 

6. The device of claim 2, in which said coil spring and 
said rope-like member are connected by way of a rigid 
connection rod and a reaction force receiving roller is 
attached to said connection rod. 45 

7. A spring damper device for use in a vibration- 
damping floor providing a restoring function after a 


displacement of a floor structure, as well as a triggering 
function and a damping function during said displace- 
ment by supporting horizontally displaceably respec- 
tive support points of said floor structure on a fixed 
floor, comprising; 

(a) a damper main body of a shallow and flat vessel 
shape mounted on and secured to said fixed floor, 

(b) a viscous fluid contained by a predetermined 
amount in said damper main body, 

(c) a movable member attached to said floor struc- 
ture, immersed in said viscous fluid and ensuring a 
predetermined gap between a lower: surface of said 
movable member and a bottom of said damper 
main body, 

(d) a rope-like member not transmitting a compres- 
sive force and being connected to the other end of 
said coil spring at one end thereof and connected to 
said movable member at the other end thereof, and 

(e) a reaction force receiving roller attached to said 
rope-like member and abutted against an inner 
surface of said damper main body. 

8. The device of claim 7, in which said coil spring 
comprises a tension spring or a compression spring and 
is applied with a pre-tension force or a pre-compression 
force respectively corresponding to an external trigger- 
ing value. 

9. The device of claim 7, in which sets of said coil 
spring and said rope-like member are disposed in four 
directions at a right angle with each other on a horizon- 
tal plane-around said movable member. 

10. The device of any one of claims 7, in which said 
coil spring and said rope-like member: are connected by 
way of a rigid connection rod and a reaction force 
receiving roller is attached to said connection rod. 

11. The device of claim 7, in which said movable 
member is attached to said floor structure by a movable 
member support bed fixed to said movable member and 
a bolt for adjusting the extent of: said gap. 

12. The device of claim 8, in which sets of said coil 
spring and said rope-like member are disposed in four 
directions at a right angle with each other on a horizon-: 
tal plane-around said movable member. 

13. The device of claim 9, in which said coil spring 
and said rope-like member are connected by way of a 
rigid connection rod and a reaction force receiving 
roller is attached to said connection rod. 


50 


55 


60 


65 


08/29/2002 , 


EAST Version: 


1 . 03 . 0007 


